Abstract: This article discusses the results of research on the benefit sharing system in Russia focusing on compensation of losses to indigenous peoples due to industrial development in the Arctic. The authors analyzed a Russian case-study on the economic mechanisms of coordination and harmonization of multi-vector and conflicting interests in the process of industrial development of traditional lands. The developed recommendations will allow, on the one hand, compensating the losses of the indigenous communities, and, on the other hand, to engage indigenous peoples in the process of environmental management and socio-economic development of their territories. The object of the research was the Republic of Sakha and the indigenous communities of the remote Anabar region. The calculation of losses was considered. The authors suggest using this tool for the traditional lands development, because it helps to define fair compensation due to project impacts and to form a fund for sustainable community development. The considered project was exploring and extracting placer diamonds in Polovinnaya River in Yakutia. This paper also presents the social poll results organized in the indigenous communities in 2017. The results helped to formulate the recommendations for the business on benefit sharing agreements with Anabar communities.
Introduction
Currently, large-scale investment projects are being implemented in the Russian Arctic to develop eight core zones: Kola, Arkhangelsk, Nenets, Vorkuta, Yamalo-Nenets, Taimyr-Turukhanskiy, Northern Yakutia and Chukotka [1, 2] . Some Russian regions located in the north are the most important strategic territories in terms of natural resources development, exploration and extraction of many minerals (hydrocarbons, gold, silver, diamonds, platinum, ferrous and non-ferrous metals, rare earth raw materials, etc.). At the same time, the intensive development of these territories is often accompanied by the impact on the traditional lands of indigenous peoples and is in contradiction with their way of life and traditional crafts, complicating their livelihoods, including the land withdrawing process used by indigenous communities. These projects are largely related to the exploration and mining of raw materials, transport and economic infrastructure development or military security reasons. The investment projects implementation on core zones development in the Russian Arctic may affect the territories of traditional nature use and influence the traditional lands of the indigenous peoples of the North. Insufficient consideration of the environmental and ethnological component in the justification and implementation of such investment projects in the territories of traditional residence and traditional economic activities of indigenous peoples can lead to conflicts [3] . The purpose of the article is to improve theoretical approaches and methods, currently used in Russia, for estimating possible losses of indigenous peoples that arise from the impact of exploration and mining of mineral resources in their traditional territories.
The governmental concept of sustainable development of indigenous peoples of the North, Siberia and the Far East of the Russian Federation (2009) was adopted for the development and preservation the traditional lands and traditional nature use. Although the Federal Law of 30 April 1999 No.82-FZ "On the Guarantees of the Rights of the Indigenous Minorities of the Russian Federation" established the legal basis for the rights of the original socio-economic and cultural development of the indigenous minorities, the protection of their traditional lands, traditional lifestyle, management and pastures, the current legislation does not regulate the procedure for losses' compensation due to business economic activities on the traditional lands [4] . We discuss the development and application at the federal level of the losses' compensation methods caused to indigenous peoples and their communities by business organizations of all types of activities. Under these conditions, an important scientific and practical task is the development of effective management tools and mechanisms for regulating and harmonizing relations between business and indigenous peoples during the industrial development of the Arctic.
The Republic of Sakha (Yakutia) is a raw material region, with mining as the leading industry, which is accompanied by negative environmental and social consequences. Indigenous peoples of the North can engage in economic activities only on undisturbed or minimally disturbed lands. The deterioration of the environment and the reduction of reserves of renewable resources has a devastating impact not only on traditional types of environmental management, but also on their mentality, culture and traditions. From this point of view, one of the most acute problems for indigenous peoples is the question of fair compensation for the damage caused by industrial enterprises to territories of traditional nature use, which in turn cause losses to indigenous communities. To solve this problem, it is necessary to develop a methodology for estimating losses of landowners and creating economic mechanisms for the sustainable development of traditional environmental management areas in the context of investment projects in the Arctic. On the other hand, the law does not regulate the procedure for compensation for losses from the economic activities of organizations in the places of traditional residence and traditional economic activities of indigenous peoples [4] . According to Indigenous and Tribal Peoples Convention, the handicrafts, rural-and community-based industries, and subsistence economy and traditional activities of the peoples concerned, such as hunting, fishing, trapping and gathering, shall be recognized as important factors in the maintenance of their cultures and in their economic self-reliance and development. Governments shall, with the participation of these people and whenever appropriate, ensure that these activities are strengthened and promoted [5] . Compensation is considered as a payment for damages that have been caused by an industrial object to indigenous peoples. Compensation from a subsoil user can be monetary (payments to a community member or tribal community) and non-monetary (construction of social or transport infrastructure, implementation of projects for the preservation of cultural heritage, etc.). To ensure the implementation of the Convention, the state is obliged to improve the mechanisms that allow indigenous communities to maintain their handicrafts, receive compensation as a form of economic guarantees of their rights. In Russia, the economic rights of the indigenous peoples are still developing due to the failure of legislation.
For example, in Russia in 2018, two federal legislative acts came into conflict: the Federal Law "On Guarantees of the Rights of the Indigenous Minorities of the Russian Federation" and the Land Code of the Russian Federation. On the one hand, the federal law guarantees small peoples and their associations the free use of lands of various categories in places of traditional residence and traditional economic activities. However, in accordance with the Land Code of the Russian Federation, to persons belonging to the indigenous peoples of the North and their communities, land plots are provided for free use only to accommodate buildings and structures necessary for the preservation and development of traditional lifestyles, business and crafts. As professor A. Sleptsov explained "land plots from agricultural lands in state or municipal ownership may be transferred to the indigenous peoples' communities for agricultural production, preservation and development of the traditional way of life, management and crafts of the indigenous peoples for rent. At the same time the purchase of the leased land plot into the private property is not allowed" [6] . According to the Land Code from 1 January 2018, the communities of indigenous peoples need to pay rent. This concerns those farms that did not manage to register their land plots for free use in the federal land cadaster and were forced to arrange deer and hunting lands for rent, as well as for newly formed farms of the indigenous peoples. Since, in the Arctic, reindeer pastures and hunting lands occupy huge areas, these rental payments amount to millions of rubles. This conflict in Russian legislation requires speedy resolution; at present, amendments to the Land Code are being considered in the federal parliament. Thus, issues of land rights of indigenous communities and the compensation for losses due to industrial development for damage caused to the territories of traditional nature use are interrelated.
The difficulty of developing a methodology for estimating and compensating for the losses of indigenous peoples in the context of Arctic industrial development also consists in the lack of unity of theoretical approaches and conceptual apparatus in solving this problem. For example, there are studies about the losses of traditional economic activities in the zone of reindeer herding [7] as well as the economic assessment of the damage caused to Arctic ecosystems during the development of oil and gas and other natural resources or the damage caused to traditional environmental management [8, 9] . In Russian scientific literature, there is term definition of losses of land users, owners during extraction of minerals in the Russian Arctic, but not the losses of indigenous communities [10] . In our opinion, during the development of the methodology and mechanisms for sustainable environmental management in the Arctic zone, we should talk about compensation of lost profits and losses to the indigenous peoples of the North, their associations, and tribal communities as a result of the implementation of certain industrial projects [11] .
The Study Area
The object of the research was the indigenous communities of the Anabar Dolgan-Even national region, Republic of Sakha (Yakutia). The region is located in the extreme northwest of the Republic of Sakha (Yakutia), between the 71st and 76th degrees of northern latitude. It occupies a vast area of 55.6 thousand km 2 and borders in the north with the Laptev Sea. More than 3400 people live in the Anabar region. The share of indigenous peoples of the North in the population of the area is 37%.
Only herding of semi-domesticated reindeer, hunting wild reindeer and white fox, and fishing are of economic importance here. Currently, there are two settlements in the region. The village of Saskylakh is the district center of the Anabar region, where the Evens live. The village of Urung Khaya is the only settlement in the Republic where compactly live the Dolgans, Figure 1 .
The Anabar River flows through the territory of the region, one of the largest rivers in the Arctic Ocean basin. The organization of river navigation has created the prerequisites for the development of the productive forces of the vast Anabar region. The region has diamond deposits, hydrocarbon raw materials, and brown coal. Historically, the main economic activity of the Anabar area is agricultural production. Traditionally, the population of the region is engaged in reindeer herding, hunting, and fishing. The most important condition for the growth of the regional economy and the welfare of the population is the development of the mining industry. Today, three diamond-mining enterprises successfully work in the territory owned by Alrosa. The area of industrial enterprise activity for the mineral wealth development expands every year. The municipality has long-term cooperation agreements with all diamond-mining enterprises. Every year, about 150 people from the local communities are enrolled in seasonal diamond mining enterprises. The main causes of adult mortality are infectious and parasitic diseases of neoplasms, diseases of the circulatory system, diseases of the respiratory organs, diseases of the digestive organs, and external causes. Most deaths among external causes are due to alcohol poisoning and suicides [12] . The main cause could be connected with poor economic conditions and high degree of unemployment in the region. In the Soviet period, the handicraft activities were engaged in the public enterprises, and the employment rate was up to 100%. Nowadays, the traditional activities decrease due to low income in this sector and youth outflows.
The sectoral structure of the economy is represented by the following elements:
1. Agriculture and processing of agricultural products 2. The ethno-social composition of the Anabar region is represented mainly by two groups: the Evens and the Dolgans. The socio-economic situation in the Anabar region is ambiguous. In the region, there is a high birth rate, unlike other northern regions of Yakutia. However, in the region, there is an increase in the migration loss of the population, an outflow of labor resources due to the tense situation on the labor market, Figure 2 . The main causes of adult mortality are infectious and parasitic diseases of neoplasms, diseases of the circulatory system, diseases of the respiratory organs, diseases of the digestive organs, and external causes. Most deaths among external causes are due to alcohol poisoning and suicides [12] . The main cause could be connected with poor economic conditions and high degree of unemployment in the region. In the Soviet period, the handicraft activities were engaged in the public enterprises, and the employment rate was up to 100%. Nowadays, the traditional activities decrease due to low income in this sector and youth outflows.
1. Agriculture and processing of agricultural products 2. The main causes of adult mortality are infectious and parasitic diseases of neoplasms, diseases of the circulatory system, diseases of the respiratory organs, diseases of the digestive organs, and external causes. Most deaths among external causes are due to alcohol poisoning and suicides [12] . The main cause could be connected with poor economic conditions and high degree of unemployment in the region. In the Soviet period, the handicraft activities were engaged in the public enterprises, and the employment rate was up to 100%. Nowadays, the traditional activities decrease due to low income in this sector and youth outflows. The sectoral structure of the economy is represented by the following elements:
1.
Agriculture and processing of agricultural products 2. Fisheries 3.
Personal part-time farm 4. Entrepreneurship 5. Transportation 6. Communication 7.
Trade and consumer market
The analysis of statistical data showed that at present the sectoral structure of the Anabar regional economy has narrowed considerably but the big industry is diamond mining. Branches of traditional management are the basis of the tribal communities and municipal enterprises of the district. In the region, 10% of the reindeer population of Yakutia are concentrated. It increases annually (+11% in 2018 compared to 2017). Reindeer carrying capacity is 18,000. At present, in Anabar region, there are 15,409 reindeers managed by eight reindeer herding communities.
In 2017, during the Arctic research expedition, a social survey was organized by the authors in both Anabar villages to study the behavioral and social attitudes of local residents to the implementation of a mineral exploration project on the Polovinnaya River with the following objectives, Figure 3 :
• Identify the attitudes of local residents to the socio-economic and environmental problems of the Anabar region to develop recommendations for improving the quality of life in the area.
•
Identify the most promising areas of development of the area.
• Identify the correlation of age and other socio-demographic indicators of the population with the perception of the socio-economic and environmental problems of the area, as well as economic activities for the extraction of minerals.
• Identify the attitude of local residents to the economic activities of companies in the exploration and mining of minerals.
• Determine the possible compensation format for conducting mining operations in the district.
Analyze the needs and attitudes of local residents, which must be considered by companies when carrying out economic activities for the extraction of minerals in the license area.
Transportation 6. Communication 7. Trade and consumer market
•
Analyze the needs and attitudes of local residents, which must be considered by companies when carrying out economic activities for the extraction of minerals in the license area. The Socio-demographic characteristics of the respondents, Table 1 • Men-59 people (45%).
• Women-71 people (55%).
Representatives of indigenous peoples: The Socio-demographic characteristics of the respondents, Table 1 • Men-59 people (45%).
Representatives of indigenous peoples:
• Evenki-43 people (33%).
• Dolgans-71 people (55%).
Family status
Number of children among respondents
3 or more children-22.3%. Residents of the district are most concerned about high food prices (22.5%), while respondents note that the problem lies not only in high prices, but also in the inaccessibility of essential foodstuffs. In a qualitative analysis of the respondents' answers, there is a lack of fresh vegetables and fruits. Note that the amount of monthly income does not affect the degree of perception of this problem, which emphasizes the objectivity of the problem. Respondents (about 5% of all respondents) also noted such a problem as overcharging of air tickets. Other most acute problems of the district are the lack of jobs and low incomes; these problems are especially marked by respondents aged from 30 to 50 years, Figure 4 .
In a qualitative analysis of the respondents' answers, there is a lack of fresh vegetables and fruits. Note that the amount of monthly income does not affect the degree of perception of this problem, which emphasizes the objectivity of the problem. Respondents (about 5% of all respondents) also noted such a problem as overcharging of air tickets. Other most acute problems of the district are the lack of jobs and low incomes; these problems are especially marked by respondents aged from 30 to 50 years, Figure 4 . Assessing the social and cultural problems of the development of the territory, residents first note such negative phenomena as an increase in morbidity and mortality (20.7%), alcoholism (18.3%) and a loss of communication between people and their culture and traditions (18.3%). It is important to understand that the process of increasing morbidity and mortality is directly related to the quality of medical services, but the respondents do not single out aspects of the quality of medical services Assessing the social and cultural problems of the development of the territory, residents first note such negative phenomena as an increase in morbidity and mortality (20.7%), alcoholism (18.3%) and a loss of communication between people and their culture and traditions (18.3%). It is important to understand that the process of increasing morbidity and mortality is directly related to the quality of medical services, but the respondents do not single out aspects of the quality of medical services as the most significant problems, which can be explained by the low level of general understanding of human health culture. In addition, respondents note that the increase in the number of deaths is due to the lack of infrastructure designed for local climatic conditions. Thus, it is noted that there are no conditions for the conduct of pregnancy and childbirth, while low transport accessibility leads to the death of people in the tundra. Answers of respondents were distributed almost evenly among all the suggested answers, which indicates the high importance of the whole spectrum of the presented problems.
Residents consider the reduction of the number of deer and the change in the ways of their migration to be the most significant environmental problem. The respondents expressed particular concern regarding the quality of the groundwater and the decrease in water in the Anabar River. The results of sociological studies also show that the problem of the export of scrap metal and increased background radiation in the district is particularly acute.
Traditional handicrafts are popular with men aged 40-50 years. However, the attitude and assessment of traditional handicrafts among the local population is very different and controversial. About 14% of respondents noted that income from traditional crafts is the only source of income. This suggests that the occupation of traditional crafts is not the dominant source of income. Moreover, respondents engaged in traditional crafts consider themselves to be unemployed, and, therefore, ready for other types of activity and willing to be employed. On average, income from traditional industries among the population ranges 20-30 thousand rubles, which is on the same level as income from other fields of activity. About 20% of respondents in addition to their regular work are engaged in traditional crafts, the majority of whom (16%) are engaged in fishing. Moreover, such additional employment does not bring income: only about 30% of respondents say that extra employment brings additional earnings. Respondents shared willingly that one of the types of such earnings is the collection of mammoth tusks. Many have pointed out that this work is hard and does not bring a stable level of income and is associated with a risk to life. Describing the occupation of traditional crafts, it should be noted a downward trend in the proportion of the population engaged in this type of activity in Anabar region. These data may also indicate readiness for other types of work.
For the preservation and further development of the traditional sectors of the North, the material and technical base of farms need to be improved, as do the food supply and the social and living conditions of reindeer herding families and their production conditions. One of the important tasks at the present stage of traditional industry development is the creation of conditions for the procurement, processing and marketing of products of traditional sectors. It is necessary to create conditions for the transportation of products to the point of sale. The benefit sharing agreements with subsoil users and business participation in the socio-economic development of the municipal district through projects on traditional culture support are one of the mechanisms for overcoming the crisis of the indigenous communities in Yakutia.
Concepts and Methods
The peculiarity of the benefit sharing mechanism during industrial development of the Arctic territories abroad supposes the participation of indigenous peoples in the distribution of profits of mining companies. In Russia, business and local communities interact based on compensation payments and agreements on the socio-economic development of their territory. For example, in the United States and Canada, such a mechanism for the distribution of benefits in the interaction of business and indigenous peoples is usually reduced to the problem of the distribution of financial benefits (profits) with the participation of local communities. Scientists consider the benefit sharing system and community agreements with the subsoil-users urgent. Ciaran O'Faircheallaigh suggested implementing community development agreements as a very important tool, especially in the case of mining industries when local communities are affected by the direct impacts of the industrial objects (environmental pollutions, social threats, etc.). As a rule, environmental and social costs incur in the territory developed by the companies while the profit concentrates in other places. This leads to conflicts between local communities and business [13] . In Canada, the exploration and extraction of mineral resources is currently increasing significantly and this makes government and First Nation communities pay more attention to the responsibility of mining companies as they expand their economic activity into Treaty and Aboriginal lands. In most countries, as a rule, the benefit sharing agreements are confidential and concluded between mining companies and indigenous communities. They are specific for certain project and contain the list of the socio-economic and environmental benefits and responsibilities. During such negotiations, the methods to address local needs and involvement mechanics of tribal communities are the focus of many researchers [14] . Brad Gilmour and Bruce Mellett believed that a contract should be preceded by a deep analysis of potential areas of community life that may be adversely affected by an investment project. In addition, the benefit sharing agreement must address future opportunities that could arise during project realization [15] . Tysiachniouk and Tulaeva considered that, in Russian regions, there are various practices of concluding benefit sharing agreements: the peculiarities of the formation of various models of agreements on the distribution of benefits between oil and gas companies and indigenous peoples should be identified. It is important to understand what is significant in the process of their formation: regional specificity, dependence on international actors, features of corporate policies, the level of self-organization of local communities [16] . However, partnership agreements between subsoil users and indigenous communities should provide as compensation for the land fund use, and direct participation in socio-economic development of the traditional lands. One of the tasks of the local authorities in addition to ensuring the interests of the territory and its inhabitants in relations with the company subsoil user could be the motive and stimulating the population to engage in economic activity using the received compensation payments [17] .
Analysis of literary sources and economic practice in the Arctic zone allows us to identify the following areas of wealth distribution during industrial development of the territory:
• Compensation: Indemnification of indigenous peoples of the North and their communities, whose activities decrease due to the project. These forms of benefit sharing, in our opinion, can be complemented by business assistance in processing of traditional products, financing and transferring technologies for the agricultural production, subsidizing the communities for traditional economy development [8, 13] . Traditional economy provides an environmentally oriented labor market development-green jobs in environmentally friendly production (meat, fish, berries, herbs, etc.) [6] .
In Russia, the benefit sharing agreements can be realized as the Program on mitigation of the negative impact of the project (hereinafter-the Program). Negative impact supposes the changes in the traditional lifestyle of indigenous peoples, the need for adaptation and sustainable socio-economic development of local residents in the context of changes arising during the project. Such program may include:
• contracts for compensation for losses to indigenous peoples and traditional lands; • employment agreements for the indigenous involvement to project development; • traditional product procurement; • traditional cultural and environment conservation (financing of traditional holidays etc.).
For example, in Yakutia, the authors became the initiators of the Program realized by Almazy Anabara JSC (Alrosa) and Arctic Capital LLC. The Program includes contracts with indigenous communities and individual entrepreneurs on procurement of agricultural products (fish, meat, etc.), and construction social and transport infrastructure [13] . Such experience should be practiced in Russia by all companies having projects in the Arctic.
Benefit Sharing Concept in Russia
The problem of protecting the economic rights of indigenous peoples is related to the fact that, in the Land Code of Russia, indigenous communities are not listed as subjects of law. Therefore, the transfer of land to them by law is not provided. Indigenous communities are forced to register as legal entities and then prove the right to land. However, if, for example, the indigenous peoples live in the forest, then the transfer of land is excluded, since the forest is federal property under Russian law. These and other conflicts in land legislation cause problems with the protection of economic rights, and therefore with the damage assessment to indigenous communities due to negative impact of industrial project as well as the compensation. Many indigenous peoples, Koryaks and Evenks, Nenets and Dolgans, during 2005-2006 lost their own national territories and autonomous districts, and they were united with other regions of the Russian Federation. It was a period of enlargement of the territories due to the unification. As a result, there was a derogation of the rights of indigenous peoples, including difficulties related to formal registration rights on traditional environmental management.
In Russia, the underdevelopment of the legislative system for the protection of the economic rights of indigenous peoples, including the distribution of benefits, means that, in a given region, the practice of interaction between indigenous communities and business is different. For example, in the Krasnoyarsk region, the damage to traditional lands is the result of negotiations. The local government does not use any methodology to calculate objective losses of indigenous communities and the traditional nature use. In the Yamalo-Nenets Autonomous District, to estimate losses and compensate indigenous peoples, it is proposed to proceed from the average income per representative of indigenous peoples living in the project's area of influence. Such an approach does not link to the real damage caused to natural resources since the real income of the local population is low. Therefore, the aim of the study was to summarize and develop approaches to estimate losses to the indigenous peoples. This was based on the experience using this mechanism in the Republic of Sakha (Yakutia) during 2011-2018 in the framework of conducting the ethnological expertise.
As for the terminological apparatus in Russia, the ethnological expertise of the project was a scientific study of the impact of changes in the indigenous lands of indigenous peoples and the socio-cultural development of an ethnic group. At present, the Republic of Sakha is the one region of Russia where law on ethnological expertise has been adopted. The act was adopted on 14 April 2010.
The ethnological expertise of the project should determine the degree of admissibility of a project in the territories that affect the places of residence and traditional economic activities of indigenous peoples. It should also determine possible losses of indigenous peoples.
Such an approach can be considered as one of the elements within the framework of the concept of distribution of benefits during the development of the territory in the Arctic.
Among the mechanisms that support traditional livelihoods of indigenous peoples in Russia, we can distinguish the procurement of products (fish, wild reindeer meat, berries, etc.) by the company, as well as the allocation of targeted grants to support traditional crafts and ethnic development. Today, in most benefit sharing cases, compensation payments prevail. During the Soviet period of the Arctic development, the state bore the brunt of responsibility and costs for the socio-economic development of the territory.
The research in Russia and abroad has identified the following types of benefit sharing in Arctic industrial development:
• Paternalism: The state is responsible for the distribution of benefits, and assumes the main functions for the development of the territory. This type of regulation of environmental management has developed, for example, in Alaska, the United States.
• Social responsibility of the company: The mining companies play an important role in the development of traditional nature use areas, and act as the main carriers of goods and distribute them. An example of such companies is Arctic Capital LLC or Almazy Anabara JSC in Yakutia. They engage in mining of placer diamonds and gold in the Arctic regions [13] .
•
Partnership: This type of interaction has developed on Sakhalin. The public-private partnership realized between a company and local communities aims to distribute the benefits during the natural gas production on the shelf. This also applies to the benefit sharing system in Canada.
• Contract system for distribution of benefits and traditional crafts support: In this case, the main role in benefit sharing belongs to non-governmental organizations that carry out the economic and non-material assistance individually for indigenous peoples, for their families, tribal communities and other groups.
The shareholder model: This system supposes that indigenous peoples realize their rights as the owners of shares. Such form of the interaction between indigenous peoples and investors has been developed abroad (Australia, USA, and Canada). In Russia, for example, in the Arctic territories of the Yakutia, some indigenous communities express interest in implementing the shareholder model.
In Russia, due to legislative conflicts and the imperfection of the land ownership system of indigenous peoples, the implementation of a shareholder system is difficult, but the practice of implementing the contract system and partnership, as well as social responsibility, is well developed. However, in each case listed, the basis of negotiations on measures to support the local population should be clearly described as well as potential losses, damages and risks to local communities. At present, the calculation of losses for compensation is currently the main mechanism for a fair negotiation process between indigenous peoples and the investors.
Traditional nature use depends on the natural resource base of the territories determined by the climatic conditions. The main criterion is the natural-ecological differentiation of the territory according to the nature of the distribution of vegetation:
• Integral indicator of physical-geographical features of the territories; and • Sustainability of natural landscapes to anthropogenic impacts. For example, there are 59 territories of traditional nature use in Yakutia [16] .
The authors' concept of calculating losses to indigenous peoples was based on the methodical approach of the resource assessment of the territory. This considers the potential income of the local population using available natural goods (reindeer pastures, water, rivers for fishing, areas for hunting, sites of vegetation for gathering berries, mushrooms, medicinal plants, etc.). In essence, it is proposed to determine potential incomes and losses, if this territory would be involved by the indigenous population in economic circulation (although this territory may not be used at the time of the study). The proposed method could be used in the case of temporary withdrawal of these territories for the project.
The authors used the indicators of resource productivity of the territory to determine losses to indigenous peoples in Yakutia. The analysis of ethnological expertise showed that many natural goods have no market value. The local population uses them for their own consumption. There are no established market prices for traditional products (meat, fish, wild plants, berries, and mushrooms), and standards have not been developed to characterize the biological productivity of land in different Arctic areas (the density of hunting resources per 1 ha, the productivity of fish per 1 ha, etc.). These and other methodological questions determined the need for the development of methodological approaches to calculate the losses. Other issues of methodology development include tools for geobotanical zoning of the territory, taking into account the allocation of exclusion zones and stress zones (indirectly, passively affected areas) [18] .
Among basic sectors of traditional economy, domesticated reindeer herding is considered as the main type of economic activity preserving traditional culture. A special feature of this industry is the year-round grazing of animals by shepherds, which forces them to use their language, customs and traditions every day. Reindeers in the literal sense feed the indigenous peoples: they give the main food (meat), are used as a vehicle, provide traditional winter clothing or shoes and are an indispensable tool for the construction of yurts. Only in reindeer herding do the indigenous peoples not encounter competition from the dominant society. Hunting and fishing also play important roles for indigenous peoples and their communities. For example, "The Yukagir" tribal community-a hunter-fishermen aboriginal family from Ust-Yansky region in Yakutia-owns an area of 1914 thousand hectares. The are 17 members of the community, 15 of them men. They hunt, fish and mine mammoth tusks. The main sources of income for the community is commercial fish (coregonus nasus, coregonus, and coregonus albula) with a total volume of 52 tons, which is more than 5 million rubles [19] .
Consider the case of losses' calculation of indigenous communities due to investment project in Anabar region. This project aims at the exploration and extraction of placer diamonds on the Polovinnaya River. The project is being developed by Arctic Capital LLC. The area is related to the territories of traditional nature use [20] . The indigenous communities perform reindeer herding, hunting and fishing there. The license area is located in the valley of the Polovinnaya riverbed and its tributaries ( Figure 5 ). The total length of the study area is 75.4 km.
The project means partly and temporary traditional lands withdrawal. Therefore, the losses of reindeer herding, hunting, fishing, and gathering wild plants (berries, herbs, mushrooms, etc.) are the main indicators and defined based on the decreasing of traditional lands' productivity. The mine site has been divided into the exclusion zone and the stress zones. For the license period, it is assumed that biological resources are inaccessible for traditional nature use only in the exclusion zone, so their economic reserves are subject to compensation. Anabar region. This project aims at the exploration and extraction of placer diamonds on the Polovinnaya River. The project is being developed by Arctic Capital LLC. The area is related to the territories of traditional nature use [20] . The indigenous communities perform reindeer herding, hunting and fishing there. The license area is located in the valley of the Polovinnaya riverbed and its tributaries ( Figure 5 ). The total length of the study area is 75.4 km. 
Results
Losses of indigenous peoples are the lost profit. It is the gross annual income received from 1 ha. Annual gross income is defined as the difference between gross output of all traditional economic activity and their material and technical costs.
Reindeer Herding
Calculation of the losses of reindeer husbandry was carried out based on geobotanical mapping ( Figure 5 ) [20] . All calculations were made by authors. On the map, for each geobotanical contour, the values of reindeer carrying capacity were determined. Based on the economic-geobotanical map of the mine area, its electronic version was created. The cost of reindeer herding production reduces with the reducing the reindeer carrying capacity of pastures due to industrial development [21] . It was assumed that traditional lands in exclusion zone completely lose their reindeer carrying capacity. In the stress zone, there is a partial decrease of this indicator. As a rule, the losses were calculated for one year [22] . On the economic-geobotanical map, the reindeer carrying capacity shows how many deer can graze on one hectare per day. Table 2 shows a fragment of the contour of the economic-geobotanical map. Table 3 shows a fragment of the calculation of losses in the research area (reindeer herding). 
Hunting
Hunting is the second most important traditional activity of the indigenous peoples [23] . Local population hunts for their own consumption. This indicator is almost absent in official statistical data, as is fishing. The one method for real price determination is polling the local population. It was assumed that, during study period, the lands in the exclusion zone lose their value as hunting grounds. In the stress zone, due to the disturbing effects, the productivity of hunting grounds is reduced by 50%.
In Anabar region, the main object of hunting is wild reindeer [24] . The losses of the hunting industry due to land withdrawal for industrial purposes were determined based on the biological and economic reserves per 1000 ha of hunting lands. This approach was used for determination of hunting quotas for various animals (wild reindeer, white fox, elk, etc.). Table 4 presents information about the economic reserves of animals in the form of density indicators. 
Fishing
The Polovinnaya River and its tributaries belong to the river basin of Anabar. Regular fishing is not peculiar here. Fishing quotas are not defined. According to ichthyologists, as a rule, the fish productivity of the Arctic rivers is 3 kg of fish per 1 ha of water surface. Since the catch is mainly dominated by relatively low-value (quota-free) fish species, the average price in the calculations was 300 rubles/kg. The amount of budget subsidies provided by local government is 30 rubles on 1 kg. The price for fish with subsidies is 330 rubles for 1 kg of fish. The overall reduction in catch volumes would be equal to the product of the fish productivity index per 1 ha of water surface over the entire water surface area within license area.
Wild Plants
Wild plants are harvested by the indigenous peoples for their own consumption. In conditions of limited sales, their prices do not exist. According to a survey of the population, average prices were determined for the main species of wild plants (lingonberries, blueberries, cloudberries, and mushrooms). The harvest reduction of wild plants occurs only in the exclusion zone and does not apply to the stress zone areas. The cost of economic reserves of wild plants is equal to the product of their economic reserve (kg) in the contour on the price of the wild plants (ruble/kg), Table 5 . amount of compensation to indigenous peoples [28] . The authors' approach, based on the resource productivity of traditional lands, allows calculating losses to indigenous peoples. The authors suggest adding the results with the recommendations on the use of a compensation fund to socio-economic and environmental problem-solving.
Discussion
To calculate losses, it is advisable to apply an income approach in terms of lost profits. The lost profit of land users depends primarily on the area (radius) of technogenic impact. Technogenic impact is the impact of industrial technology, transport and communications that can cause ecosystem disruption. It varies in duration (short-term, long-term, and cyclical), degree (super-weak, weak, strong, and super-strong), admissibility (permissible and unacceptable), and controllability (controlled and uncontrolled). To assess the intensity of the industrial impact on natural complexes, it is proposed to take into account such factors as the hazard class of the project, the nature of violations (areal-quarries and other industrial facilities; linear-pipelines, highways, etc.). The hazard class is a conventional value intended for the simplified classification of potentially hazardous substances on the basis of data on the toxicological properties. Industrial impact assessment involves the detailed definition of technologies and chemicals used in mining and processing. In our opinion, methods for calculating of the losses of traditional nature use are based on indicators of income decline from traditional activities. They should be complemented by the environmental and socio-economic costs that are additionally borne by subsoil users to improve in livelihoods of indigenous peoples (job creation, spending on education, lifestyle changes, etc.). One of the main features of economic development projects of traditional lands is their multi-criteria character. Many different socio-economic groups, local governments, business, NGO and indigenous peoples are engaged in exploration and extraction processes. At the same time, commercial efficiency, which usually prevails the social effect of the project, cannot always be used to evaluate the benefits of alternative projects. In projects when implementation results may have implications affecting social, environmental, ethnological, cultural and other aspects of indigenous livelihood, such criteria become important. In the context of multi-criteria strategies for the economic development of traditional lands, differences in the importance of individual criteria for each of stakeholders whose interests are affected by the project, the substantiation of a rational option for the development of such areas is significantly complicated. An obvious principle when evaluating strategies for the economic development of traditional lands is their profitability and consistency of interests of the main parties. In this case, the profitability cannot be unambiguously determined only by the ratio of economic results and costs associated with their implementation. This concept should include the degree of satisfaction of the interests of various parties, which depend on the implementation of such strategies. In turn, the consistency of interests can be achieved only if the results of the implementation of strategies are "beneficial" for all parties whose goals and interests may not coincide. To mitigate the negative social consequences of industrial development in the traditional lands and economic activities of indigenous communities, it is necessary to conclude a tripartite agreement on cooperation and financing of specific programs for promoting sustainable development. Such agreement could be concluded between the investors, local authorities and indigenous peoples. When drafting laws at the federal level on benefit sharing and procedure for compensating damage to the indigenous peoples, it is necessary to consider the experience of Yakutia where there are already successful examples of the agreements on cooperation and partnership realized by the largest mining companies in Russia. The fair compensation provides the sustainable development and helps all stakeholders to avoid conflicts and preserve unique ethnological heritage of the indigenous peoples of the North.
